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(57) [Sft] 

asitf/Sfcti-CH, -CH (CH 3 ) -0-3?M&. 

4Wi:-ch 2 -chr 1 -o-#ffi^e>*s»cS; 
[ft il 

i 1 

CHi - CHR 1 -O 

<K R 1 ^CHR 3 =CR 2 -X-O- (CH 2 ) . - 
SSr^U CLC>5£«f\ R 2 ^CH, £fcteHT% R 3 
H, F, 4>^fc^4>-CH = CHT**>9. X*S«-?-»3l 



( 2 ) 

1 

uv^v' K£> i^S^-ca -CHj -O- 
¥tt*5J:V/**:«-CH, -CH (CH,) -0-¥ 
i£, 4Wi:"CH, -chr' -o-mtt^fe*** 

< 1 

CIJj —CHR* - O 

■K R 1 ^CHR 1 = CR 2 -X-O- (CH 2 ) . - 
£8r*U r<Z>5t«t\ R 2 ascH, SfcttH^.R* «s 

*ffi^e>ffio»fl:^«jb #-e# «r*M» 

[lS#Jg2] #¥*8$^*as2^ooo»Jb. £<b^#i- 
100, OOOJBLJtTfc s r 1 5r^m t 1-51**4 1 (CiB^O 

*m^tto 20 

[R^43] XSrCO, O*5±M-COi0ft5» 

[s**44] mmmR 1 (ch=ch) , -c 

O-O-CH, CH 2 = C (CH, ) -CO— O— 

CH: CH 2 -CH~0~O~ (CH,) ~, CH 

2 =CH- 0-CO-O- (CH: ) $-CH = C 
H-CO-O- (CH 2 ) — , F-CH-CH-CO- 
O-O- (CH 2 ) -fcJztfCH, -CH-CO-O- 
CH 2 - J: 0 45*^b8RLfcr i Sr#t t t5M* 30 

[!8*45] -CH 2 -CHR' -O-W^t^ 
0. 05-l0^/v%-efe6^ £#«*1-5t**4l KIB« 

[1**46] &M&ftm*K -CH, —CHR 4 -O 

mm^ikZ&Z zbfrx*z 5 r t fciMUfci-si*** 

[8**4 7] IR 4 SrT/^^/H, U< 1 -16 40 

a^SiOftaB^b, 0^L<ii:- (CH, ) n ~ 
O- ( (CH, ) . -O) P -CH, ST% jt^O^n 

£4, i ^m^4ioi:t/o^pS20J: 9fe&i¥d>& ; T 

/W^r/W— (-^/W^/V^-nT/P^r/V oc— ^ 

T/i^A— (^;l/7/^o7;l'^/I' ^/l^tf^— h) 3i 
fcT* (hy7^Dyf;l/^/l/^^) !) K-C- 50 
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2 

(SO: -CF S ) : M, «*Mtt»T-*fctt&*»>f 

J&*5> ;—«5t-CHa -O- (CF, ) , -CF (C, 
F,,*i) -SO, X 1 8r*U ^X 1 =F. CI. B 
r*fc«:OMT\ O^q^4^SJ:0^5S¥^b, 
S-CH, -C- (S0 2 -CF, ) s M, -CH 2 - 
O- CO-0>- CO-C- (SO, -CF, ) , M. - 
(CH, ) . -CO-C- (SO, -CF, ) 2 — 
CH 2 -o-co-o-so 2 -C- (SO, -C 
F, ) , (CH, ) . -SO, -C- (SO 

, -CF, ) , MX\ ^+1^8^16, M«»^*fc« 

> £ ^ 1" m i 9 4 3 » 6> S R L fc r £ S: ft * k 1~ S ft 
[»*a8] -CH: -CHR 4 -O-^fiWM^ 

2 -3o-=e/w%-e*>5 r ^ 1-51**4 6 
Hfc2] 

i — 1 

CH ? —CHR 4 -O 

TS1", 5£*R' ^SCHR 5 = CR 2 -X-O- (C 
H, ) . -£^U r<D5t*. R 2 ^CH, ^fcteH 
X\ R 3 j&SH, F. OSfcliO-CH = CH-e, $ <bi^ 

fct> i mco**^ y^t &&merik-rz> ^t\^x 

[1**41 0] IMR 4 S7/^/i/S±D458^ 
fe. »*L<ttl^l6«©«*lK^S:*i-5T^*/i^a; 

^(C- (CH, ) n -O- ( (CH, ) . -O) „ -C 
H, g-C. W0^nS4, 1 ^m^4^oJ:t;0^p^ 
20«t 9ft5»^e>. ifcteTA'^r/V- (^7;^d7 

<Ds^54 K) ^/k ^^I/T/i^^/i— (^</w^/u^- 
i tlj:AiWs^^7=^^tfe5 ^ (hy7 

;V>*u * =f-;V^;V^=L/V) ^ ^ ]) K-C- (SO, — C 



( 3 

3 

«»i:t5Bi** 9 \cmm<o^m Q 

/v- 7^!)^hjoi^y^ ^^^yu-hj; 

<Djjfc 0 20 

^«4fc-S-*3» lOOppm &TT-fc^ £ h^m£rfcfc\^m 

zmmt-rz m&m 9 ice*©;**. 

[1***18 1 «^S*»IC-CH 2 -CH 2 -O- 
¥ffi*5±tf/*fc«:-CH, -CH (CH, ) -O-m 
tiU ftfetflC-CH, -CHR 1 ~0-m&X\ SfR 30 
1 teSSftSCHR 3 =CR 2 -X-O- (CH 2 ) . - 
*r«U r^StTR 2 teCH, £fcfSH&^U R 3 

1 ii i o^TO^te^w^st§ t $ 

*>iC-CH 2 —CHR 4 -O-mOL, iS^R 4 tefcm- 

«ttWa^*K. 40 

1 9 ] #a^#<B»¥*&«^*a*20, OOOJ^ 

»*l<w: ioo,ooo^±T-fc5r kz&mt-rzm 

[W*«2 0] l0fi*%*»©»ttE*fcttprJB3aSr-S- 
3k ^i:-ca-CHR' -O~¥fifc-&fi*0.05— 
1 ^%T*$>£ £ t &W&k1-Z>m&3£ l 8lc|B*o^ 

[M** 2 i ] io~80fi4%*SJ<D»jK*fcttprffi»J 

«T&3k ^l:-CH 2 —CHR 1 -O 5 
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4 

[|ft*3gT2 2] *»-fr#«ft?#*IC4MiL»5*tt< 

8 ice«o>t ai-^ttttfcst. 

[fS*«2 3] jg£5*C (1/aA) * Y" % St*A' 4 H: 

ofls»-t?*>9, y~ i4#«ttte«*«w*r*?-sfc-f *■ 

>-£**U BSKttBr" , CIO, " . AsF 
, R F SOa " > (R F so 2 ) 2 n~ (r f so 2 ) 

3 C" . C aHie-., - (CO (CF 3 SO, ) 

2 C" ) . 4fcliC 6 H,..,, - (SO. (CFs SO 

z ) 2 C* ) a T*$>9. ^^Rf 

/v4fc«^w^/w^-nT y — ^SSr^L, 1 ^ x ^ 4 ~C 

[W*«2 5l -CH 2 —CHR 1 -O-^fir^^^ 

W*S2 6] *1^#*-CH, -CHR 4 -O- 
*ffiSr-&*. X^R 4 fi-r^^ttSSr*U$b(c~iKS 
-CH 2 -O- (CF 2 ) q -CF. (C r F 2P + 1 ) -S 

0 2 OM, a^o^q^4^B^;I-CH 2 -c- 

(S0 2 -CF 3 ) 2 -CH 2 -O-CO-O-C 

O-C- (SO z -CF 3 ) 2 M, - (CH 2 ) . -C 
O-C- (SO, -CF, ) 2 M, -CH 2 -O-CO 
-<D-SO* -C- (SO: -CF S ) 2 M^oit^- 

(CH 2 ) . -S0 2 -C- (S0 2 -CF, ) 2 M 
T% ^ 1 ^ s ^16. Mtt»^-4fcfiAJRK>f^>S:^ 

^7 y^Mc7)^-f ^^^7^^^^^^^ ^ 

CH 2 -CHR 4 -O-*tt«*Sr»4L<«:2'-30^ 

-CH 2 -0-^ffi*5j:X//Sfc«-CH 2 -CH (C 
H, ) -O-J^ffi. ft&tffc-CH. -CHR' -O- 
HMfc-C, ^R' fiCHR* =CR 2 -X-0- (CH 
2 ) ti -S^r^L, ro^^T'R 2 tiCH 3 *fcfiH 
"C. R'fiH, F, **fcttO-CH=CH"e*>9. $ 



( 4 ) 

5 

£ ^KpTIEft fe^-CH, -CHR 4 -O-^fiU fcfc 

CH, -O- (CF 2 ) q -CF (C, F 2 ,-i) -SO 
a X' ^^X 1 =F,CK Br * tcteOMX, 0 
^q^4(Ol^^ S-CH 2 -C (SO* -CF, ) 
2 -CH 2 -O-CO-O-CO-C- (S 0 2 - 
CF 5 ) 2 Ms *3<tt^~ (CH 2 ) . -SO* -C (S 
0 2 -CF, ) 2 MT\ ^4»l^s^l6. MttE§^*fc 

£ i" £ —ft 4 tt - fctMMMaHJfco 

KH:-CH 2 -CH 2 -O-^ftfc.t^/^/clt-CH 20 

2 -CH (CH, ) -0-i|M&. -C 
HR 1 -0-^teT% ^R' teCHR 3 =CR J -X 
-O- (CH: ) . -gSr^U r^tR J fiCH 

3 *fc^H-C, R 3 I2H. F. OtfcliO-CH=CH 

4 iMR' niooTO^ffiotoctt 
StSim, £ e>lCprig7£ib-CH 2 -chr 4 - 

£ ^--flS^-CH: -O- (CF 2 ) q -CF (C r 
F 2r ,,) -S0 2 X 1 -C, SfX 1 =F. CI, Brt 30 
tc.no O^q ^4©Si9 45»d^ S-CH 
-C- (S0 2 -CF, ) 2 M, -CH 2 -O-CO- 
<J>-CO-C- (SO: -CF, ) 2 M, — (CH: ) 
. -CO-C- (SO: -CF, ) 2 M, -CH: -O 

-CO-O-SO: -C- (SO: "CF, ) 2 M. *5 

J: I/— (CH, ) . -SO: -C- (SO: -CF, ) 
2 MT% 5tf 1 s ^16, M\*i&**itte&mffi<< 

>r *>-**tt4Mr-e*> a r t £ -r aai#* 2 8 & 

[ft** 3 0] xu^ hn^A^rA, 3fe^W. 

fc^^v-^^A^, &m&w*^ts^ *>mn&mft 1 ?' 

•Ii:i!lWl!t5lCkfc9, S^WiC-CH: -CH 50 
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2 -0-*4fc**I//*fcl4-CHi -CH (CH, ) 
-O-^ffi, -CH 2 -CHR' -O-HMftT?, StR 

1 teCHR 3 =CR ! -X-O- (CH, ) B 

U it^R 2 I1CH, *fcttH-CfcO, R* teH. F. 

o^fcii4>-cH = cH"t?$>t), *e>^xtt«^Kgitt 
— chr 4 -o-JWft. ^sr 4 tt^^i/ttssr^ru 

SfelC— «5t-CH, -O- (CF: ) , -CF (C r 
F 2r ,,) -SO: OMX\ St0^q^4OSJ:93!(;^ 

»^5> ; S-CH: -C- (SO: -CF, ) : M. - 

CH 2 -O-CO-^-CO-C- (SO: -CF, ) 

2 M„ - (CH 2 ) . -CO-C- (SO: -CF, ) 
2 M, -CH 2 -O-CO-O-SO: -C- (SO: 

-CF, ) 2 M$o£U- (CH: ) . -SO: ~ C~ 

(S0 2 -CF, ) 2 MT\ 5*C*l^s£16. MttLffi? 

*fcii^jRB>f *^sr^u. »*u<«— m<o&mt&<<( 

[«WOi¥^fttft9i] 

[0 00 1] 
[0 00 2] 

11^013199^-P^^S (-*H^ffffiM^5B^4303748 # 

4#^> >tSSB(modulating light)*) 

fFffiJS^BH»4844591 -^-PJ»B*) . «9S.fi51KW**fc 
\*mmWkm<D\?y?Ty7 (^S4#fFttJIg^83. 09602^ 

[0003] s^1*m»®srSHS^■r5o^fflv^^fi^ 
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{&S#fFtMB4*HJ«S2563382 ^WJNBSia** MMM 

V, TW-Jr-/^ MttffM-0-CH = ca * 
fcW:-CH a -0-CH 2 -CH = CH, Sr-atrB&g 

y — /l^^ftftttiBliaiM^Kfcv^TfcS 9RJStt-T?tt 
tt< * ^R«S^■^*.S^>i^:ffiv^5^^a?p<^fl:ttLiiL^^ 3 
- 5 ^*ilt, 4feS^tt0%«tt»tfe 

[0 0 04] 

*>K»J:tf/*fcH:^otru^*^Ki:^ft< it l 

ie*i*»**a»b» fe*tfc4Mt ^ its ur«ixfc»«tt 
s*5-i*<, i^^tm, atrial 

[0 0 0 51 

+£S/S$Sfg £ ^"T 5 * ixfc * * 9 > i: O 

Sr««-r*ri: t>«W©lft-M>5. 

[0 0 0 6] K*5± 

2 -CH. -O-^ilji/Sfeli-ca -CH 
(CH 3 ) -o-HMSk *Jitf-CH, — C HR 1 -O 

lit 3] 



' 1 

CH, - CHR 1 - O 

R* liSCHR 3 =CR 2 -X-O- (CH 2 ) 
. -«:*U :WfR 2 iiCH, *fcttH«:*U 
R 3 I2H. F, OifcliO-CH = CH^^L, $ «blC 



t^r t#t*50tt : CH, =CH-CO-0-CH 
2 CH 2 = C- (CH, ) -CO-O-CH, 

F-CH = CH~CO-^>-0- (CH: ) CH 2 
= CH-0-0- (CH 2 ) CH 2 =CH-0-C 
O-O- (CH 2 ) ~. 0-CH = CH-CO-0- 
(CH 2 ) (CH = CH) 2 -CO-O- 

io ^ y u— tc\z?}) z/y/vT? v h^^s^-r 
[0007] ttm&&n&i**mttmm'ittowm\z 

ffi^S*^ -CH 2 —CHR 1 -O-¥ffi0$fttt£j 
£\ 4#l-T^ y bSfcte* y 

ttfcJ:9£<lB»Lfc^»'&. Sl^O-CIi -C 
20 HR' -O-¥fir<O-&*tt0.05— l^/U%dS0*LV\ 

**raioaa%j: ok<. -ch 2 -chr 1 -o-^ 

K fc 0 U>-# — ztf^ — K DMS0. Tirh^hy 

[00 0 8] *<omftX% iBAD 

<0-CH 2 —CHR 4 -o-¥Kt*^**t. 5£*R 4 

£w£a*-c££ 0 -CH 2 —chr 4 -o-*tt«S^ 

SR 1 **t"S*<ft^l3«fc#S^*03e*-fb*'Sr»^ 

[000 9] SR 4 liT^^/VS, L< 1 ~16fi 

40 [0 0 10] ^btC^R 4 liZ/V^^rVl, - 
(CH: ) n -O- ( (CH: ) .-O) p -CH 3 m 
X\ 0^n^4, 1 4 jo^t/0 ^ p ^20T*$> 

«P ;$?4L<lin=l % m=2jo<ti;o^p^8d^l 

[0 0 11] *fcSR 4 XXT^JV- K;I/7/UtP7 

— {^As? JV^rxiT fV^rjV ^/Vfr^jUCO^^si K) ^ 

50 «-Ctt, -»3S-CH, -O- (CF 2 ) q -CF (C 



9 

, -SO, X' SrWU iCfX 1 =F, CK 

*«»^*^"C*>9. *t*0^q:£4. »4L<ttq = 
0*fcl2K * 0 ^ r ^ 4 . L< (20^ r ^ 3~C 
ifcSo ftiU^fi, S-CH 2 -O-CF: -CF 
a -SO, X 1 , -CHi -O-CF, -CF (C 
F, ) -SO, X' *5±t5~CH, -O-CF, -SO 10 

[0012] ifcSR 4 ttBrtMsase* (hj7^*p 
^^/t-^/w^^/W k-c (so, -cf, ) , 

-CH, -C (SO, -CF, ) , M, -CH 
2 -0-CO-$-CO-C- (SO: -CF, ) 
a M. - (CH, ) . -CO-C- (SO, -CF, ) 
2 -CH, -O-CO-O-SO, -C- (SO, 
-CF, ) , M5$±Xf~ (CH, ) . -SO, -C- 20 

(SO, -CF, ) , Mas^£*U St*l^s^l6. & 
iL<li0gs^8tfc*), Mii»**fcttA«»-f * 

>\ ^7-^i)^t>tL<|j:7v^!>Ai>f 

^^o±5fe*r«»>f^->-e*>*c S-ch, -c (s 

O, -CF, ) 2 M. - (CH, ) . -CO-C- (S 
O, -CF, ) , 2VL *5jlt*- (CH, ) . -SO, - 
C- (SO, -CF, ) , M^#lC»*tV\ Ztlb<D 
-CH, -CHR 4 -0-flift^V7^ffi<0#J'&li 30 

££>lc#fc: 0. 5-lO^^%#s03l L < . £<b^a^#£r 
[0 0 13] *3B91tf>ffi«>TB5V\ t>20, 000 J; y 

»* b< (2100,000 J: Dil5v^^^a<D*a 



#§S¥7- 2 9 6 8 2 2 
10 

[0014] *»W(oa^»o««W»tt«r«««J: J: 9 
^ftMnlMO, 000<fc 9 K^Otf. $ <biC100, 000 J: 9 ffi 

H*fcw*sflF«E-r 5 c t a* 5 ytit^tz iam\z £%J>m 

[ooi 5] *^K^M«^fi/yt^rV Ktei 

5 / M<i:tliW^>'7>(i:, #C5£ 
Ub4] 

i— 1 

CH, - CHR* - 0 

^/l-^(Vandenberg)^^O#ftTt-60 < CgJlT^^ST*|l 
[0 0 16] *^!^(0*a^Ol!fMl-fflVN5^i:^T* 

[0 0 17] Hb3) "C**ixSffi<0^^9^W:, S 
^1R' td^^— hS. #i;iliCH, =CH-<D-0 
- (CH, ) -*fcl2F-CH = CH-CO-0>-O- 

(CH, ) &<£>Si& : 

CH, =CH-0-0" K + +GOT, — CH, =CH 
-O-O-G + T. O" K + £fcl3:F-CH = CH-C 
O-O-O K* +GOL ->F -CH = CH-CO- 
O-O-G + T. O" ^^Gl^y^/^t, 
T. Ote«fcT&0&JiftfBS-?fc-5 h^7- hSSr^ 
1". icftot^yv'v ? yi'h^7--h(C7xt-h^*S 

e&s/£ stsrtia? lists r t a*-e£ s c 
[ooi8] Mb 3] -e*$ft5«^*^5yit g 

&^R' l^;^i/7-H, «i(fCH, =CH- 
O-CO-O- (CH, ) -^fdiO-CH-CH-C 

o-o- (ch, ) -£Hr^ -tonanw:, ^osis 

CH, =CH-0-COC1+GOH-CH, =CH- 
O-C-O-O-G+HC 1 

Id^oT^JES-r^^/^V'^bifeSrfflVNT. ^JV^ 

[0019] Hb2] "e*s*t***->5^w:, mig 
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[0 0 2 0] teO^-^rv-^V-ll, £R 4 #-CH 2 -O 
-CF 2 -CF 2 -SO, F<DM~e$>9. ^DAtt 

ISLt#5c irI«K:, R 4 ^-CH 2 -O-CF:- 
CF (CF 3 ) -SO: F<D**i/ : 7>'&ttfcTZ>mVt 
^/Uhl/frb'&Zo 10 
[0 0 2 1 ] R 4 fr-CH 2 -C- (SO: -CF, ) 

V :/£41^8£i*T#6^^T*#S 0 ^/&$*xfct: 0 y 

[0022] ^^r^/v^«-&tt»aaMb-&*oais: 20 

*^ttH^Jfc*BB^J(co-initiator)**tP*ao# 

TA^KT^-*^ b y ^^/^T/l^ — ^A^ 

fci* h y ^f/VT/W * ~ ?AOia<D^«), v^TA-^ 

[0 0 2 3] /^T^/v^l^ftlcj:!?!!? 
^^4^20, 000 J: 9 v^a-&«cS:#S r <h ^tf 

So 

[0 0 2 4] L^L, MtfL&tLZmte-t^X&m-V®. 

M®<omfextej&£thz>miz&^x, xfi/mi/ k 

^^ItJtt-CH, -CHR' -O-ioilZ-CH 

2 -CHR' -o-&^&h<oxfrz&x^%\}x&>z> 0 
*flrffflBS-CH, -CHR' -o-i*b»-c 

^(Wgifem*^ Will SSftfWKfoSlSttSS 
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[0 0 2 5] *8Bo*I^ii»|:-{*y»tttW 
£ W8«!-r 5 o l^ffl $> 5 o 

[0026] xftwcoj *>mm&v>}Wv>mm<Dtz#> 

t*ffi*5J:tf-CH, —CHR 1 -O-^ffi^Jllx, - 
CH.-CHR 4 -0-*tt«:-&tftO. Wittf. ^2 
-^30fe^%<D-CH 2 -CHR 4 -O tft> 
OiMlimS, -CH 2 -CHR 1 -O-^ 
Cltt?>0-CH 2 -CHR 4 ~o 

n:^ s tl5o L^L. -CH 2 —CHR 1 -O- 
l|Mft<D— £|5£r-CH 2 -CHR 4 ~0-Wtfftt>5 

fypgf 5 £ t tfs-et 5o r GoSJiftmo, ooo j: t) ^ 
[0 0 2 7] ^Jfi«fc±;txii. *&W<d^ *>mm&%o 

Jrlsmk&Vb (1/aA) + Y* Srie«L*t*A' + teB§ 

*><0«»t?*>!> ; Y' l4^»aEft«^««r(electroni 
c charge) Sr^^S ft>f Br" , CIO 

4 * , AsF % R F SO, (R F S0 2 ) 2 N 

> (R F S0 2 ) 3 C" . C «H (fi -., - (CO (CF 
3 SO: ) 2 C" ) B ^fci^C 6 H«,-.) - (SO 
2 (CF 3 S 0 2 ) 2 C" ) , ^r^L, 5£^R F 

d T/w^r/V'^ t^\^;vy ;v^r a TV /i-SSr^ 

(CF, SO: ) 2 N'Li* . CF, SO, 
L i + > it&VoC 8 H (fi _o " [CO (CF, S 
0 2 ) t C* L i + 3 . T* x & 1 - 4 ~C$> 9 , 0^ L < 
fix = l *fc«2^t>o. ik&mc « H,,.,, - (SO 
2 (CF, SO: ) 2 C Li*], -extfSl— 4-Cfc 
»9> x = 1 *fcf*20fc<E>as$r* LV\ me>omffiS 

(CF, SO: ) 2 N" L i + io^I/CF, SO, " L 
i + *fctt (CF, SO: ) 2 N" Li 4 fciVC 6 H 
( - (CO (CF, SO: ) 2 C" L T 3 : . f:f:l 

(CF, SO: ) 2 N" Li' O20— 40fii%^^tP^ 
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m&'f* ismt&6to<o&&'& <o m&fc <o as ^ it *n \z & 

Vikfe-tZ> 0 ««i:LT, *«-fr*i:-f 

[0028] *ftw<D-< j-^mmteyown 

yttft**tr-CH. -CHR' -0-*fi[-C**«(c 
o-cross-linking)i-*r:ilC.fc 9£R' 7 h £i*T 

§:t^t5o cioii^ ^2^^io^a-%g9-ch 10 
sxshxDffimfc. Witt, iica = CH-CH 2 - 

(CF 2 ) 2 -SO, M' v CH 2 =CH-CH 2 -O 
-CF (C, F 2 , +l ) -CF 2 S0 3 M' *5<fctfCH 2 
= CH-CF (C, F 2 ,m) -CF 2 SO s M' 

**ttfE3iR^bUfct<ods»*uv\ (ca =c 
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CLAIMS 

[Claim(s)] 

[Claim 1] The degree type to which a chain serves as ethylene oxide and/or propylene oxide from a 
-CH2-CH2-0-unit and/or a HDH2-CH(CH3)-0-unit, and a -CH2-CHR1-0-unit fundamentally [** 

t — 1 

CU» - CHR' - O 

It is a copolymer with the permuted oxirane which is come out of and shown, and is the inside of a 
formula, and R1. A CHR3 =CR2-X-0-(CH2) n-radical is shown and it is the inside of this formula, 
and R2. CH3 By or H R3 H, F t phi or phi-CH=CH, and X is [ n ] 0<=n<=4 in an electronic attraction 
nature machine. Furthermore, it is a substituent R1. Copolymer of the ethylene oxide and/or 
propylene oxide which are characterized by the ability to make it change from one unit to other 
units, and a permutation oxirane. 

[Claim 2] Number average molecular weight is to 20,000 or more and especially a pan. Copolymer 
according to claim 1 characterized by being 100,000 or more. 

[Claim 3] The copolymer according to claim 1 characterized by choosing X from the group which 
consists of CO, phi, and phi-CO. 

[Claim 4] Free radical R1 phi-(CH=CH)2-CO-0-CH2- CH2 =C(CH3)-CO-CHCH2-, CH2 = 
CH-phi-0-(CH2)~, CH2 = CH-phi-CO-CHCH2H The copolymer according to claim 3 characterized 
by choosing from the group which consists of phi-CH=CH~CO-0-(CH2)- 
F-CH=CH-CO-phi-0-(CH2)- and CH2 =CH-CO-0~CH2- 

[Claim 5] - The copolymer according to claim 1 with which the content of a CH2-CHR1-0-unit is 
characterized by 0.05-1 0-mol being %. 

[Claim 6] A copolymer chain adds and includes a -CH2-CHR4-0~unit, and it is the inside R4 of a 
formula. It is the radical which does not include a carbon-carbon double bond, and is a substituent 
R4. Copolymer according to claim 1 characterized by the ability to make it change from one unit to 
other units. 

[Claim 7] Radical R4 It is -(CH2) n~0-(CH2) (m-O) p-CH3 preferably from the group which consists 
of a group which consists of an alkyl group and an alkyl group which has 1-16 carbon atoms 
preferably from; alkoxy group. It is a radical. From the group which consists of the group which 
consists of 1 <=m<=4 and 0<=p<=20 among [ 0<=n<=4 ] a formula to a; alkyKperfluoro-alkyl sulfonyl) 
ether group It is alkyl preferably. - () [ perfluoro~alkyl ] ; from the group which consists of the halide 
ether and the alkyKperfluoro-alkyl sulfonate) ether of sulfonyl — screw (trifluoromethylsulfonyl) 
MECHIRIDO-C-(S02-CF3)2 M whose negative charge is a carbanion — the inside M of a formula 

a proton or a metal cation — desirable — the cation of the metal of monovalence — Or an 
organic cation like an ammonium cation, a GUANIJIUMU cation, or a friend JINIUMU cation is shown. 
The group which consists of a radical which combined the ionic permeability functional group which 
is alike and is brought about more to; general formula-CH2-0-(CF2) q-CF(Cr F2r+1)~SO 2X1 It has. 
By XI in formula =F, and CI, Br or OM Radical~CH2 from group which consists of radical in [ 
0<=q<=4 ] formula-C-(S02-CF3)2 M, - CH2~0-CO-phi-CO-C-(S02-CF3)2 M, - By CH2 
s-CO-C-(S02-CF3)2M, -CH2~0-CO-phi-SO 2-C-(S02~CF3)2 M, and -(CH2) 



s-S02-C-(S02-CF3)2 M M shows a proton or a metal cation among [ 1<=s<=16 ] a formula. 
Preferably The cation of the metal of monovalence, Or the copolymer according to claim 6 
characterized by choosing from the group which consists of a radical which shows an organic cation 
like an ammonium cation, a guanidinium cation, or a friend. JINIUMU cation. 
[Claim 8] - The copolymer according to claim 6 with which the rate of a CH2-CHR4-0-unit is 
characterized by 2-30-mol being %. 

[Claim 9] At least one sort of oxiranes which have the structure indicated to be ethylene oxide 

and/or propylene oxide by [Hzing 1], and a degree type [** 2] 
I— ; 1 

Inside R1 of the formula come out of and shown Radical CHR3 =CR2-X-0-(CH2) n- is shown, and it 
is the inside of this formula, and R2. CH3 By or H R3 They are H, F, phi, or phi-CH=CH. X further 
with an electronic attraction nature machine n is 0<=n<=4, and it is R4 to; pan. In manufacturing a 
copolymer by copolymerizationHzing at least one sort of oxiranes which may be chosen from the 
radical which does not contain a cross-linking functional group The manufacture approach of the 
copolymer characterized by performing copolymerization-ization to the bottom of existence of the 
van DIN BERUGU catalyst which contains an initiator and a coinitiator at the temperature of less 
than 60 degrees C. 

[Claim 10] Substituent R4 From the group which consists of an alkyl group which has 1-16 carbon 
atoms preferably from the group which consists of an alkyl group Or from the group which consists 
of an alkoxy group, it is -(CH2) n-0~(CH2) (m-O) p-CH3 especially. By the radical From the group 
which consists of 1<=m<=4 and 0<=p<=20 among [ 0<= r n<=4 ] a formula, or the group which consists 
of an alkyl-(perfluoro-alkyl sulfonyl) ether group Preferably The alkyl-(halide of perfluoro-alkyl 
sulfonyl) ether, and from the group which consists of an alkyl-(perfluoro— alkyl sulfonate) ether group 
Or screw (trifluoromethylsulfonyl) MECHIRIDO-C-(S02-CF3)2 M whose negative charge is a 
carbanion, the inside M of a formula — a proton or a metal cation — desirable — the cation of the 
metal of monovalence — Or the manufacture approach of the copolymer according to claim 9 
characterized by choosing from the group which consists of a radical which combined the ionic 
permeability functional group brought more to an organic cation like an ammonium cation, a 
guanidinium cation, or a friend JINIUMU cation. 

[Claim 1 1] The approach according to claim 9 characterized by being the organometallic compound 
chosen from the group which an initiator becomes from the compound of a trialkylaluminium mold, 
dialkyl zinc, or a diaryl zinc mold compound. 

[Claim 1 2] The approach according to claim 9 which a coinitiator is water and is characterized by 
diethylether existing as a diluent. 

[Claim 1 3] The approach according to claim 9 characterized by including a chelating agent in a 
reaction mixture. 

[Claim 14] The approach according to claim 9 characterized by maintaining temperature at 50 
degrees C - 60 degrees C. 

[Claim 15] It is glycidyl about the oxirane shown by [Hzing 1]. Acrylate and glycidyl Approach 
according to claim 9 characterized by choosing from the group which consists of methacrylate. 
[Claim 16] The approach according to claim 9 characterized by choosing the oxirane shown by 
[Hzing 2] from the group which consists of methyl glycidyl ether and a methyl oxirane. 
[Claim 17] The moisture and impurity content of a monomer and the solvent to be used 100 ppm 
Approach according to claim 9 which is the following and is characterized by the reactor further 
used for a polymerization reaction not containing moisture and the amount of traces of an impurity, 
either. 

[Claim 18] A chain fundamentally per -CH2~CH2-0-unit and/or -CH2-CH(CH3)-0-unit, and 
-CH2-CHR1-0- Inside R1 of a formula Free radical CHR3 =CR2-X-0-(CH2) n- is shown, the inside 
of this formula — R2 CH3 or H — being shown — R3 H, F, phi, or phi~CH=CH is shown. 
Furthermore X shows an electronic attraction nature machine, n is 0<=n<=4, and it is a substituent 
R1. It can **, if it is made to change from one unit to other units. Furthermore, it is the inside R4 of 
a -CH2-CHR4-0-unit and a formula. It is the radical which does not include a carbon-carbon 



1 r 

double bond, and is a substituent R4. Ion conductivity polymeric material characterized by consisting 

of a copolymer which may contain what can be changed from one unit to other units. 

[Claim 1 9] the number average molecular weight of a copolymer — 20,000 or more — desirable — 

Ion conductivity matter according to claim 18 characterized by being 100,000 or more. 

[Claim 20] Ion conductivity matter according to claim 18 with which a -CH2-CHR1-0-unit content 

is further characterized by 0.05-1 -mol being % including less than 10% of the weight of a solvent or a 

plasticizer. 

[Claim 21] Ion conductivity matter according to claim 18 with which a -CH2-CHR1-Ounit content 
is further characterized by 5-10-mol being % including less than 10 - 80% of the weight of a solvent 
or a plasticizer. 

[Claim 22] Ion conductivity matter according to claim 18 characterized by adding and including in a 
copolymer at least one sort of salts which may be separated easily. 

[Claim 23] Formula (1/aA) +Y- and Aain formula* a salt A metal cation, ammonium, The organic 
cation of friend JINIUMU or a guanidinium mold is shown, and a is the valence of cation Aa+. Y - 
The anion which has derealization electron charge is shown. Preferably Br-, CI04-, AsF 6-, RF 
S03-, and 2 (RF S02) N-(RF S02)3 C-, C 6H (6-x)-(CO(CF3 S02)2 C-) x Or C 6H (6-xHS02 2 
(CF3 S02) C-) x it is — inside RF of a formula Matter according to claim 22 characterized by 
having shown perfluoro-alkyl or a perfluoro-aryl group, and choosing from the group which is 
1<=x<=4, and which comes out and consists of a shown salt. 

[Claim 24] Ion conductivity matter according to claim 18 characterized by a copolymer consisting of 
a bridge formation free radical reticulum carried out by the approach by the photochemistry or heat 
with which a chemistry initiator may exist. 

[Claim 25] - R1 of the ion compound which ****s a CH2-CHR1HD-unit content to 3 - 5% of the 
weight, and includes one sort of unsaturated bonds Ion conductivity matter according to claim 18 
characterized by carrying out a graft to a reactant functional group. 

[Claim 26] A copolymer includes a -CH2-CHR4-CHunit and it is R4 of a radical. It has an ionicity 
radical and is a general formula further. - CH2-0~(CF2) q~CF(Cr F2r+1)-S02 OM, ; radical-CH2 
from radical in [ 0<=q<=4 ] formula-C-(S02-CF3)2 M, - CH2-0-CO-phi-CO-C-(S02-CF3)2 M, - 
By CH2 s-CO-C-(S02-CF3)2 M, -CH2-0-CO-phi-SO 2-C-(S02~CF3)2 M, and -(CH2) 
s-S02-C-(S02-CF3)2 M M shows a proton or a metal cation among [ 1<= s <=16 ] a formula. 
Preferably The cation of the metal of monovalence, Further especially The cation or ammonium 
cation of alkali metal, It is the ion conductivity matter according to claim 18 characterized by having 
chosen from the group which consists of a radical which shows an organic cation like a guanidinium 
cation or a friend JINIUMU cation, and making a -CH2~CHR4-0-unit content into 2-30-mol % 
preferably. 

[Claim 27] An electrolyte and/or at least one sort of electrodes consist of ion conductivity 
polymeric materials. This polymeric material contains a copolymer. A chain fundamentally per 
-CH2-CH2-0-unit and/or -CH2-CH(CH3)-0~unit, and -CH2-CHR1-0- Inside R1 of a formula A 
CHR3 =CR2-X-0-(CH2) n-radical is shown and it is R2 in this formula. CH3 Or it is H. R3 is H, F, 
phi, or phi-CH=CH t X shows an electronic attraction nature machine further, n is 0<=n<=4, and it is 
a radical R1. It is ** when it is made to change from one unit to other units, if still more possible — 
a -CH2-CHR4-0-unit, however free radical R4 in a formula an ionicity radical — having — further 
— general formula-CH2-0-(CF2) q-CF(Cr F2r+1)-SO 2X1 it is — By X1 in formula =F, and CI, Br 
or OM, radical [ of 0<=q<=4 ]-CH2 from radical-C(S02-CF3)2 M, - By 

CH2-0-CO-pht-CO-C-(S02-CF3)2 M and -(CH2) s-S02-C(S02-CF3)2 M M shows a proton or a 
metal cation among [ 1<= s <=16 ] a formula. Preferably The cation of the metal of monovalence, 
Primary or the secondary electrochemical cell characterized by being the copolymer which was 
chosen further especially from the radical which is an organic cation like the cation of alkali metal or 
an ammonium cation, a guanidinium cation, or a friend JINIUMU cation, and which becomes these 
from a unit. 

[Claim 28] A solid polymer electrolyte and/or at least one sort of electrodes consist of ion 
conductivity matter containing a copolymer. It is an electrochemical generating machine containing 
the negative electrode and positive electrode which are mutually separated with a solid polymer 



electrolyte. A chain fundamentally per -CH2-CH2-0-unit and/or -CH2-CH(CH3)-0-unit, and 
-CH2-CHR1-0- Inside R1 of a formula A CHR3 =CR2-X-0-(CH2) n-radical is shown and it is R2 in 
this formula. CH3 Or it is H. R3 Are H, F, phi t or phi-CH=CH, and X shows an electronic attraction 
nature machine further, n is 0<=n<=4, and is a substituent R1. It can **, if it is made to change from 
one unit to other things, if still more possible — a -CH2-CHR4-0~unit, however free radical R4 in a 
formula an ionicity radical — having — further — general formula~CH2-0-(CF2) q-CF(Cr 
F2r+1)-SO 2X1 it is — From X1 in formula =F, CI, Br or OM, and the group that consists of a radical 
of 0<=q<=4 Radical-CH2-CHS02-CF3)2 M, -CH2-0-CO-phi-CO-C-(S02-CF3)2 M, - By CH2 
s-CO-C-(S02-CF3)2 M, -CH2-0-CO-phi-SO 2-C-(S02-CF3)2 M, and -(CH2) 
s-S02-C-(S02-CF3)2 M M shows a proton or a metal cation among [ 1<=s<=16 ] a formula. 
Preferably The cation of the metal of monovalence, The electrochemical generating machine 
characterized by being the copolymer which was chosen further especially from the radical which is 
an organic cation like the cation of alkali metal or an ammonium cation, a guanidinium cation, or a 
friend JINIUMU cation, and which consists of these units. 

[Claim 29] The generating machine according to claim 28 characterized by being the ion conductivity 
matter which the electrolyte plasticized by addition of a solvent. 

[Claim 30] The system for adjusting an electro chromium system, light modulation, the selection film 
in film pickup, or the criteria film In preparing by the ion conductivity polymeric material containing a 
copolymer fundamentally per -CH2-CH2-0-unit and/or -CH2-CH(CH3)-0-unit, and 
-CH2-CHR1-0- Inside R1 of a formula A CHR3 =CR2-X~0-(CH2) n-radical is shown, inside R2 of a 
formula CH3 or H — it is — R3 They are H, F, phi, or phi-CH=CH. If X shows an electronic 
attraction nature machine, is 0<=n<=4 and is still more possible, furthermore, a -CH2-CHR4-0-unit, 
Machine R4 in a formula It has an ionicity radical and is a general formula further. - It is 
CH2-0-(CF2) q-CF(Cr F2rH )-S02 OM. ; radical-CH2 from group which consists of radical in [ 
0<=q<=4 ] formula-C-(S02-CF3)2 M, - CH2-0-CO-phi-CO-C~(S02-CF3)2 M, - By CH2 
s-CO-C-(S02-CF3)2 M, -CH2-0-CO-phi-SO 2-C-(S02-CF3)2 M, and -(CH2) 
s-S02-C-(S02-CF3)2 M M shows a proton or a metal cation among [ 1<=s<=16 ] a formula. 
Preferably The metal cation of monovalence, The preparation approach characterized by being the 
copolymer which consists of a unit chosen further especially from the radical which is an organic 
cation like the cation of alkali metal or an ammonium cation, a guanidinium cation, or a friend 
JINIUMU cation. 



[Translation done.] 
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damages caused by the use of this translation. 
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3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with using the copolymer, although this invention manufactures 
the electrode of the generating machine which operates using the copolymers of ethylene oxide 
and/ or propylene oxide, and the permuted oxirane that has the functional group which is 
cross-linking according to at least one free radical process, those manufacture approaches and a 
good mechanical property, good cation conductivity, a lithium, and alkali metal like sodium, and the 
solid electrolyte which has good chemical compatibility. 
[0002] 

[Description of the Prior Art] The polymer electrolyte obtained by dissolving a salt in the solvation 
polymer which has a heteroatom is known. This electrolyte whose solvent is the copolymer of a 
polyoxyethylene or ethylene oxide is indicated by for example, the Europe patent application 
disclosure No. 013199 description (= the 4303748th number description of United States patent 
application disclosure). Especially these polymer electrolytes have an electrochemical generating 
machine and the system of light modulation (modulating light) (the Europe patent application 
disclosure No. 253713 description = the 4844591st number description of United States patent 
application disclosure), for example, alternative various applications, again in the field of pickup (the 
French country patent application No. 83.09602 description) for ********. 

[0003] Various researches are done in order to promote prospective amelioration of the polymer 
used for preparing a polymer electrolyte. Therefore, the reactant functional group which can give a 
new function to a polymer was introduced. In order to improve the chemical behavior of a polymer 
by these new functions or to improve the mechanical property after formation, a bridge can be 
constructed in a polymer. For example, French country patent application disclosure 2563382nd 
Using a copolymer for manufacturing an electrolyte or an electrode is indicated by the number 
description, it gets down to it, and said copolymer is ethylene oxide unit and alkenyl radical, for 
example, substituent,-0-CH=CH2. Or ~CH2-0-CH2-CH=CH2 Mol % of the oxirane unit permuted 
including the oxirane unit which has the included substituent is less than 30%. However, the amount 
of the partial saturation used for vinyl or aryl mold partial saturation giving not reactivity but bridge 
formation not much in radical polymerization is often 3-5-mol %. As a result, bridge formation of a 
copolymer may be gradual, the double bond to which the amount which cannot be disregarded after 
bridge formation did hot react may remain considerably, and it may change by the electrochemical 
generating inside of a plane soon. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention Ethylene oxide and/or propylene oxide, 
and at least one It aims at offering a copolymer with the permuted oxirane which has the functional 
group which is cross-linking to a free radical process. The ion conductivity matter in which the 
mechanical property which was excellent as compared with the matter obtained from the known 
copolymer of the Pori (oxy-alkylene) mold by this is shown with a superfluous number of points 
glass transition temperature Tg is made to increase constructing a bridge Without decreasing ion 
conductivity, it can obtain, and in case said ion conductivity matter is further used as an electrolyte, 
it has the electrode of a generating machine, and the outstanding chemical compatibility. 



[0005] 

[Means for Solving the Problem] It is the object of this invention to offer the copolymer of ethylene 
oxide and/or propylene oxide, and the permuted oxirane that has a bridge formation sexual response 
function for this object. Moreover, it is also the object of this invention to offer the approach for 
manufacturing said copolymer. Furthermore, it is also the object of this invention to offer the ion 
conductivity matter containing said copolymer. Finally, it is also the object of this invention to 
provide various applications with the ion conductivity matter. 

[0006] The copolymer of this invention is a permuted oxirane which is shown by the degree type to 

which a chain serves as ethylene oxide and/or propylene oxide from a -CH2-CH2-0-unit and/or a 

-CH2-CH(CH3)-0-unit, and a -CH2-CHR1~0-unit fundamentally, and is [Formula 3]. 
I 1 

CH»-CHR l -0 

The inside of a formula, and R1 Radical CHR3 =CR2-X-0-(CH2) n- is shown, the inside of this 
formula — R2 CH3 or H — being shown — R3 H, F f phi, or phi-CH=CH is shown. Furthermore the 
electronic attraction nature machine to which X can promote localization of pi electron and the rate 
of radical polymerization is made to increase is shown, n is 0<=n<=4, and it is a substituent R1. It is 
characterized by the ability to **, if it is made to change from one unit to other same 
macromolecule chains. X can be chosen from radicals like CO, phi, and phi-CO. Radical R1 of n= 1 
That it can especially quote among these preferably :CH2 =CH-CO-0-CH2- CH2 
=C-(CH3)-CO-0-CH2- F-CH=CH-CO-phi-0-(CH2)-, They are CH2 = CH-phi-0-(CH2)-, CH2 = 
CH-phi-CO-0-(CH2H phi-CH=CH-CO-0-(CH2)- or phi-(CH=CH)2-CO~0-CH2- The permuted 
oxirane is chosen from glycidyl methacrylate or GURISHI dull acrylate. 

[0007] When using the copolymer of this invention for preparation of a polymer electrolyte, as for 
the content of a -CH2-CHR1-0-unit, less than [ abbreviation 10 mol % ] is desirable. Actually, it is 
a radical R1. In case the radical of a double bond especially acrylate, or a methacrylate mold 
constructs a bridge easily under the condition of radical polymerization and decreases the number of 
bridge formation nuclei further, it is desirable to restrict the content in a copolymer. When there is 
no polymer electrolyte slightly or it does not swell at all with a solvent, 0.05-1 -mol% of the content 
of the ~CH2-CHR1~0-unit of a copolymer is desirable. When using a copolymer in the condition of 
having swollen with the solvent, a solvent content is higher than 10 % of the weight, and ten-mol% of 
the content of a -CH2~CHR1-0-unit is suitable. Ethylene carbonate, propylene carbonate, DMSO, 
an acetonitrile, dimethoxyethane, or those mixture are suitable solvents. 

[0008] An additional -CH2-CHR4-0-unit is included in the copolymer of this invention within the 
chain, and it is the inside R4 of a formula. It is the radical which does not include a carbon-carbon 
double bond, and is a substituent R4. It can be made to change from one unit to other units in the 
same macromolecule chain. - A CH2-CHR4-0-unit is a substituent R1. The degree of crystallinity 
of a copolymer is decreased like the unit which it has, and the number of bridge formation nuclei is 
restricted. These can be added and can introduce, various functional groups, for example, ionic 
permeability radical. 

[0009] Radical R4 It can choose from an alkyl group, the alkyl group which has 1-16 carbon atoms 
preferably, and the alkyl group which has 1-8 carbon atoms preferably especially. 
[0010] further — radical R4 Alkoxy group 3, for example, ~(CH2) n-0~(CH2) (m-O) p-CH, a radical 
— it is — the inside 0<=n<=4 of a formula, 1 <=m<=4, and 0<=p<=20 — it is — ; — it can choose 
from n= 1, m= 2, and 0<=p<=8 preferably. 

[001 1] moreover, radical R4 an alkyKperfluoro-alkyl sulfonyl) ether group — it can choose further 
especially from the alkyKhalide of perfluoro-alkyl sulfonyl) ether, and the alkyKperfluoro-alkyl 
sulfonate) ether. At an example, it is general formula-CH2-0-(CF2) q-CF(Cr F2rM)-SO 2X1. It has. 
By X1 in formula =F, and CI, Br or OM M — a proton or a metal cation — desirable — the cation of 
the metal of monovalence — or — especially — the cation of alkali metal — or an organic cation 
like an ammonium cation, a guanidinium cation, or a friend JINIUMU cation — it is — the inside 
0<=q<=4 of a formula — desirable — q= — 0 or 1, and 0<=r<=4 — it is 0<=r<=3 preferably. In a 
desirable radical, they are radical-CH2~0-CF2-CF2-SO 2X1 and -CH2-0-CF2-CF(CF3)-SO 2X1. 
And -CH2-0-CF2-SO 2X1 is contained. 



[0012] Moreover, radical R4 Negative charge can choose from the radicals which have the ionic 
permeability functional group brought about by the screw (trifluoromethylsulfonyl) 
MECHIRIDO-C(S02-CF3)2 M carbanion. In these radicals, -CH2-C(S02-CF3)2 M, - 
CH2-0-CO-phi-CO-C-(S02-CF3)2M, - CH2 s-CO-C-(S02-CF3)2 M, -CH2-0-CO-phi-SO 
2-C-(S02~CF3)2 M, and -(CH2) s~S02-C-(S02-CF3)2 M are contained. Are 0<=s<=8 preferably, 
and M shows a proton or a metal cation, the inside 1 <=s<=1 6 of a formula — They are the cation of 
the metal of monovalence, and an organic cation further especially like the cation of alkali metal or 
an ammonium cation, a guanidinium cation, or a friend JINIUMU cation preferably. 
Radical-CH2-C(S02~CF3)2 M, -(CH2) s-CO-C-(S02-CF3)2 M, and especially -(CH2) 
s-S02-O(S02-CF3)2 M are desirable. The rate of these -CH2-CHR4-0-permutation oxirane units 
is to 0.5-4-mol % and a pan the case where this polymer is used by dryness. When 0.5-1 0-mol % is 
desirable and makes a polymer swell with a suitable solvent further 0.5-6-mol % is desirable. 
[0013] higher than the ****, very high straw 20,000 of this invention — desirable — 100,000 the 
copolymer of high number average molecular weight — substituent R1 A bridge can be constructed 
by the existing cross-linking functional group. These cross-linking functional groups are substituents 
R1. Since an electronic attraction nature machine exists, activity is very high, and **** small 
quantity is enough as the cross-linking functional group of a copolymer. Reduction of ion 
conductivity can be prevented according to these descriptions by a mechanical property and a 
superfluous number of cross-linking functional groups glass transition temperature Tg is made to 
increase while permeability-proof increases considerably further for example. Furthermore, the 
compatibility of the electrode of a generating machine and the electrolyte containing the copolymer 
of this invention is improvable by combining the functional group over which high average molecular 
weight and small quantity (for example, less than [ 1 mol % ]) also construct a bridge easily. Actually, 
it can restrict migratory [ which can be diffused in a sharp cross-linking functional group or an 
electrode to the end functional group of a macromolecule chain in an electrode, a composite 
initiator, and alkali metal by this invention / like the polymer of low molecular weight / the 
concentration of a chemical reaction radical and migratory ]. 

[0014] The mechanical property of the polymer of this invention is improvable with bridge formation. 
A thing with chemical property to the number average molecular weight Mn higher mechanically [ the 
copolymer for electrochemical generating machines of this invention ] and electrically than 20,000 is 
further 100,000. High one is desirable. Free radical bridge formation of these copolymers can be 
promptly carried out without making the increment in a mechanical characteristic into max (high 
mechanical flow resistance and drawing rate) and the cross-linking functional group of a further very 
small amount also hurting most ion conductivity by the approach by the photochemistry or heat with 
which a chemical initiator may exist. 

[0015] The copolymer of this invention is [ ethylene oxide and/or propylene oxide, at least one sort 
of oxiranes that h ave the structure of [Hzing 3], and ] a degree type [** 4]. 

C H * — C H R 4 - O 

At at least one sort of oxiranes which have ******, it is the inside R1 of a formula. And R4 The 
matter which may contain the oxirane which has above-mentioned semantics is copolymerized, and 
said approach is characterized by carrying out copolymerization at the temperature of 60 degrees C 
or less under existence of a van DIN BERUGU (Vandenberg) catalyst. 

[0016] In the oxirane expressed with the [-izing 3] which can be used for preparation of the 
copolymer of this invention, it is glycidyl. Acrylate and glycidyl Methacrylate is contained. Glycidyl 
Acrylate and glycidyl Methacrylate is a commercial item. 

[0017] Other oxiranes expressed with Hzing 3] are substituents R1. FENATO radical, For example, 
CH2 = CH-phi-0-(CH2)- or F-CH=CH-CO~phi-0-(CH2)- is included. The next reaction: CH2 = 
CH-phi-O-K-H-GOTs ->CH2 = CH-phi-O-G+Ts O - K+ Or F-CH=CH-CO-phi-0~K-H-GOTs 
->F-CH=CH-CO-phi-0-G+Ts 0-K+ Glycidyl is shown by the inside G of a formula. Ts O can be 
prepared by [ which show the tosilate radical which is a very good leaving group ] being alike, 
therefore carrying out the nucleophilic substitution of FENATO to glycidyl tosilate. 
[0018] Other oxiranes expressed with Hzing 3] are substituents R1. It is desirable to carry out by 



esterifying the alcoholic functional group of glycidyl using the carvone chloride to which the 
preparation corresponds according to following reaction-formula:CH2 = CH-phi-COCI+GOH->CH 2 
= CH-phi-C-O-O-G+HCI including a carboxylate radical, for example, CH2 = CH-phi-CO-0-(CH2)-, 
or phi-CH=CH-CO-CHCH2H 

[0019] The methyl glycidyl ether and the methyl oxirane of a commercial item are contained in the 
oxirane expressed with [Hzing 2]. 

[0020] Other oxiranes are radicals R4. - It is AgF to the tetrafluoro ethane sultone which is the 
mold of CH2-0-CF2-CF2-S02 F, and is isomerized in a jig rim. The added product can be made to 
be able to act with EPIBUROMUHI drine compounds, and can be obtained. Formed AgBr is removed, 
and a desired oxirane is distilled and obtained. Similarly, it is R4. The oxirane of 
-CH2-0-CF2-CF(CF3)-S02 F is obtained from a corresponding annular sultone. 
[0021] R4 -CH2-C-(S02-CF3)2-M+ it is — in a pyridine, an oxirane can make EPIBUROMUHI drine 
compounds able to act on silver screw (trifluoromethylsulfonyl) MECHIRIDO, and can be obtained. 
The formed pyridinium salt is processed with the salt of cation M, and a pyridine is not included, but 
it is a substituent R4. The oxirane of the request which it has can be obtained. The salt of M is good 
at phosphate or carboxylate. This kind of oxirane is the hygroscopic product which should be saved 
all over the glove compartment under an argon. 

[0022] A van DIN BERUGU polymerization is coordination polymerization which carries out a 
polymerization by carrying out cleavage of the ring of a different-species ring compound. This 
polymerization consists of making a monomer react to the bottom of existence of the catalyst 
containing an initiator and a coinitiator (co-initiator). An initiator is chosen from an organometallic 
compound like the compound of the class of the compound of the class of trialkylaluminium 
especially triethylaluminum, or tributyl aluminum, dialkyl zinc or diaryl zinc especially diethylzinc, or 
diphenyl zinc. Generally a coinitiator is water, and may add and contain diethylether in a medium as 
a diluent further. As for the mole ratio of an initiator and a coinitiator, about 2 is desirable. For 
example, it is advantageous to add and introduce a chelating agent like an acetylacetone into a 
reaction medium. As for temperature, maintaining is desirable in order to prevent the radical reaction 
of a double bond by the approach by heat at 50 degrees C - 60 degrees C for about 24 hours. 
[0023] A copolymer with larger weight average molecular weight than 20,000 can be obtained with 
the polymerization method of a van DIN BERUGU mold. 

[0024] However, the chain formed is not the presentation with the same all. Compared with the 
chain with which the chain formed in the culmination of a polymerization is formed in the phase of 
the beginning of a reaction, rather than the -CH2-CHR1-0- and -CH2-CHR4-0~unit guided from 
ethylene oxide, it is low molecular weight and these units of a high rate are included. As for this, the 
still shorter chain whose extent of still higher bridge formation is the need is advantageous at the 
point which is a thing containing much more a lot of bridge formation 

functional-group-CH2-0HR1~O- Furthermore, when the reactant element of electrochemical 
equipment and a copolymer are used for preparation of the ion conductivity matter, it can make 
some functional group react in a subsequent phase, while it is desirable to make it react according 
to bridge formation with reactivity extremely as for bridge formation 
functional-group-CH2-CHR1 -0- 

[0025] Especially the copolymer of this invention is useful although the ion conductivity matter is 
prepared. 

[0026] A thing including a thing which includes -CH2-CHR4~0-unit in polymer of this invention for 
preparation of ion conductivity matter of this invention in addition to unit and ~CH2-CHR1-0~unit 
which were guided from ethylene oxide - about 2 [ for example, ], and about 30-mol % 
-CH2-CHR4-0-unit can be used. - Like a CH2-CHR1-0-unit, by existence of these 
-CH2-CHR4~0-units, the degree of crystallinity of the copolymer of a proper can be reduced per 
ethylene oxide, therefore the conductivity of the matter can be improved. However, the number of 
the carbon-carbon double bonds which constitute a bridge formation nucleus can be restricted by 
permuting a part of -CH2-CHR1~0-unit per -CH2-CHR4-0- Using for bridge formation the 
copolymer which has larger number average molecular weight than 20,000 can perform this 
optimization easily especially from a desirable thing. 



[0027] According to the example, an ionicity compound easily separable in the solution of the 
copolymer of this invention intrinsically is contained in the ion conductivity matter of this invention. 
It usually chooses from the ionicity compounds using the ionicity compound introduced into the 
copolymer before constructing a bridge, or the polymer which constructed the bridge as an ion 
conductivity solid polymer group substance. In an example, it is ionicity compound (1/aA) +Y. - It 
indicates. Aain formula* Proton, The organic cation of a metal cation, ammonium, friend JINIUMU, or 
a guanidinium mold is shown, a is the valence of Aa+ cation and is;Y. - Derealization electron 
charge (electronic charge) The anion which it has, For example, Br-, CI04-, AsF 6- RF S03- 
(RFS02) 2 N- 3 (RF S02) C~ and C 6H (6-x)-(CO(CF3 S02)2 C-) x Or C 6H (6-x)-(S02 2 (CF3 
S02) C-) x It is shown. Inside RF of a formula Perfluoro-alkyl or a perfluoro-allyl group is shown, 
and it is 1 <=x<=4. Especially an ionicity compound to lithium salt and a pan 2 (CF3 S02) N-Li+, CF3 
S03-Li+ and compound C 6H (6~x) - [CO(CF3 S02)2 C-Li+] x x is 1-4. desirable — x= — the thing 
of 1 or 2, and compound C 6H (6-x)-[S02 2 (CF3 S02) CH_i+] x x — 1-4 — it is — x= — the thing 
of 1 or 2 is desirable. Mixture with the salt of these salt mutual or others can be used. 2 (CF3 S02) 
N-Li+ of the rate of iversatility that the following are contained in the example of the mixture of a 
salt And CF3 S03-Li+ Or (CF3 S02) 2 N-Li+ And C 6H4-[CO(CF3 S02)2 C-Li+] 2, However (CF3 
S02), 2 N-Li+ It is desirable that 20 - 40 % of the weight is included. An ionicity compound is 
incorporate into a copolymer by being immersed in the solvent solution of the ionicity compound 
which chose the copolymer with the case of the gestalt of a film. ; The weight increase of the 
polymer after association of an ionicity compound determines the amount of the ionicity compound 
which removed and incorporated the solvent after that. An ionicity compound is incorporate into a 
polymer by manufacturing a film from the solution containing a copolymer and an ionicity compound 
as an example of modification. 

[0028] At other examples, the ion conductivity matter of this invention is a radical R1 by carrying 
out the joint use pons (co-cross-linking) of the ionicity compound which consists of a copolymer of 
this invention intrinsically and includes partial saturation per -CH2-CHR1-0- A graft can be carried 
out. In this case, it is desirable to use the copolymer of this invention containing about 2 - about 
ten-mol % -CH2-CHR1-0-. Radical R1 To the suitable ionicity compound which can turn a graft up 
the [ international disclosure ] — the derivative of the perhalogenation sultone which has the 
ionicity radical indicated by WO 93/No. 16988 description — For example, class CH2 
=CH-CH2-(CF2)2-S03 M\ CH2 =CH-CH2~0-CF(Cy F2y+1)~CF2 S03 M\ and CH2 =CH-CF(Cy 
F2y+1)-CF2 S03 M' are contained, the inside y of a formula — 0<=y<=4 — desirable — 1<=y<=3 
and M' — a proton and a metal cation — the cation or the organic cation of univalent metal is 
shown further especially. To especially a metal cation, the thing of alkali metal is desirable. An 
ammonium cation, a guanidinium cation, and a friend JINIUMU cation are contained in an organic 
cation, and if it can do, as for said organic cation, what was formed into 4 class is desirable, 
especially — [CH2 =C (CH3-CO-C(S02-CF3) 2]-Li+ — ) [CH2 =C(CH3)-C (S02-CF3)2] Li+, [CH2 
=CH-CH2-C0-C (S02-CF3)2] -Li+, [CH2 =CH-CH2-S02-C (S02-CF3)2] -Li+, [CH2 =CH-S02-C 
(S02-CF3)2] H_i+, [CH2 = CH-phi-SO 2-C (S02-CF3)2] -Li+ and [CH2 = CH-phi-CO-C 
(S02-CF3) 2]~Li+ The salt of screw (trifluoromethylsulfonyl) MECHIRIDO [ like ] is mentioned. 
[0029] The ion conductivity matter consists of a copolymer which includes a -CH2~CHR4-0-unit 
intrinsically in the example of further others, radical R4 **** — screw (trifluoromethylsulfonyl) 
MECHIRID0~C(S02-CF3)2 M — again — sowing-CH2-0-(CF2) q-CF(Cr F2r+1)-SO 2X1 a 
perfluoro-sulfonyl group contains — having — inside X1 of a formula OH or OM is shown. M shows 
the organic radical of univalent metal or ammonium, friend JINIUMU, or a guanidinium mold. Next, a 
-CH2-CHR4-0-unit satisfies two functions. On the other hand, as for these radicals, the regularity 
of a macromolecule solvation chain decreases degree of crystallinity as a result further, and a cation 
nature rnonopodium ion electric conduction property is given to a copolymer on; another side. XI 
-CH2-0-(CF2) q-CF(Cr F2r+1)-SO 2X1 which shows a ** halogen atom In a radical It 
class-MOH(s). the same result — it can obtain — ; — the copolymer obtained in this case M2 C03 
and M3 P04 Or it is the trialkyl SHIRANO rate of M, however it is enough as M just to process by 
the base which is the cation which it is going to relate with a perfluoro-sulfonate anion. 
[0030] In order to prepare the ion conductivity matter, of course, in a request, a means by which the 



****s which introduce an ion kind into the copolymer of this invention differ is combinable. 
[0031] Generally especially with a substituent R1 and the high reactivity under free radical 
crosslinking reaction of glycidyl acrylate or a methacrylate substituent The copolymer of this 
invention used for preparing the ion conductivity matter When using the ion conductivity matter in 
less than 10% of the weight of a solvent or a plasticizer content, in order to restrict the point of 
bridge formation, without using a solvent or a plasticizer, it is desirable less than [ abbreviation 1 mol 
% ] and to include a 0.05-1 -mol % -CH2-CHR1-0-unit preferably. If the number of the points 
constructing a bridge becomes high too much, the polymer obtained according to bridge formation 
will become hard too much, and the conductivity of the copolymer which constructed the bridge as a 
result decreases. However, when it is used with the gestalt of the film which the ion conductivity 
matter swells with ethylene carbonate, propylene carbonate, DMSO, an acetonitrile, 
dimethoxyethane, or a solvent like those mixture, for example, constitutes an electrolyte, a 5-10-mol 
%-CH2-CHR1-0-unit can be combined with a copolymer. Furthermore, when making a 
-CH2-CHR1-0-unit construct a bridge with an ionicity salt including partial saturation, it is 
desirable to make the mole ratio of these units 3 - 5%. 

[0032] When using the ion conductivity matter with the gestalt of a film, in order to make it convert 
into a film and to introduce into an electrochemistry system before constructing a bridge, as for the 
copolymer to be used, it is desirable to have some mechanical property. In this case, it is 1 00,000 
preferably to a desirable bigger pan than 20,000. It is desirable to use the copolymer of this 
invention which has the big number average molecular weight Mn. 

[0033] Of course, the ion conductivity matter of this invention can be included in addition with the 
final property of obtaining the additive usually used, by the ion conductivity matter [ like / a 
plasticizer a stabilizing agent, etc. ] indicated previously. 

[0034] The ion conductivity matter of this invention consists of a copolymer which has a copolymer 
and an ionicity compound, or an ionicity substituent, and can be used as an ingredient of a solid 
polymer electrolyte or an electrode. As a result, providing the object of this invention with an 
electrochemical cell is included, and the electrolyte into which an electrode and/or the electrode of 
at least one compound gestalt are made to divide contains the ion conductivity matter of this 
invention. In a specific example, the electrolyte which separates an electrode is the film containing 
the ion conductivity matter of this invention, and plasticizes by [ of a suitable solvent, for example, 
ethylene carbonate/propylene carbonate, ] adding about 1/of weight ratio mixture of 1. 
[0035] a recharge is possible for the copolymer and ion conductivity matter of this invention — it is 
— it is — it is useful as an object for electrochemical generating machines using the alkali metal in 
which a recharge is impossible. As for this generating machine, these are separated by the solid 
polymer electrolyte including the negative electrode and a positive electrode, and a solid polymer 
electrolyte contains the copolymer of this invention. In this generating machine, when an electrode is 
a compound gestalt, the ion conductivity matter of this invention which acts as a conductive binder 
further may be included. For the application of this specific field, the copolymer of this invention is 
interested from especially the data that several sorts of things which may interfere in 
electrochemical reaction are contained. The average molecular weight which the high average 
molecular weight obtained actually decreases the number of reactant ends remarkably, and a 
copolymer has further gives a good characteristic mechanical property to the ion conductivity 
matter containing a copolymer and these copolymers, and if the important reactivity of the 
cross-linking functional group which exists in it is taken into consideration, this mechanical property 
will be improved by constructing a bridge in a small amount of cross-linking functional group. 
[0036] A copolymer and the ion conductivity matter are useful in the electrochemistry system of 
further others, for example, an electro chromium system, the system for light modulation, the 
selection film in film pickup, and the system for criteria film preparation of **. 
[0037] Next, although instantiation of this invention is mentioned, it is not limited to this range. 
[0038] in the example, the pearl instrument company sells coordination polymerization — 
commercial stainless steel equipped with the bottom product valve which can move mixture from 
the mixed equipment and the bottom product which have the capacity of 0.3-81. Parr — it carried 
out in the reactor (registration number). All moving actuation was carried out under the inert gas 



ambient atmosphere using the argon which does not contain oxygen, or the often dried nitrogen. The 
reactor which covered the interior with glass can also be used. 

[0039] In each example, the reactor to be used was dried beforehand as follows. It introduces into 
the bottom of reduced pressure of 200ml desiccation toluene, and is a reactor after that. It heated 
for 30 minutes at 150 degrees C, and further, toluene was removed from the bottom product valve, 
while it was hot Inhalation blowdown is performed for about 10 minutes to the bottom of reduced 
pressure after that and then it is 5x10-3 in a heptane. The 20ml solution containing the organic 
metal initiator of a mol/liter was introduced by attraction. Subsequently, reactor It heated for 20 
minutes at 120 degrees C, and while it was hot after that, it was made empty and maintained under 
reduced pressure of 25Pa for 10 minutes. 

[0040] Ethylene oxide is distilled, before using the monomer and solvent of further others, it dries on 
molecular sieving, and it is the moisture value. 100 ppm It was made the following and said content 
was checked with the Karl Fischer s method. 

[0041] For these preliminary purification approaches, big average molecular weight is 20,000-100,000 
preferably. And it turned out that it is very important for obtaining the copolymer beyond it. 
[0042] 
[Example] 

Toluene of 11.775g of examples, 101.6g methyl glycidyl ether, and 23.6g Glycidyl methacrylate and 
292.3g ethylene oxide were added to the reactor, before installation of a monomer — the 
temperature of -5 degrees C - -2 degrees C — acetylacetone of 6.2 ml 125ml triisobutylaluminum 
and ethyl ether of 100 ml — and — 1.1 g By adding gradually in water, the polymerization initiator 
was formed by in situ. The polymerization was continued for 24 hours. 

[0043] RMN Analysis of the proton to twist was able to be performed about the solution of a 
copolymer in CD3 CN, and, thereby, the content of the ethylene oxide (OE) unit of a copolymer and 
a methyl glycidyl ether (MGE) unit was able to be determined, thus, the presentation of the 
determined copolymer — mol % — :93% ethylene oxide and 6.5% methyl glycidyl ether — and — It is 
0.5% glycidyl methacrylate. 

[0044] In the obtained copolymer, 2% of the weight of benzoyl peroxide was added, and it dissolved 
in the acetonitrile after that The obtained viscous solution is deaerated and poured distributively 
and it is 60 micrometers. The film of thickness was made to form. It is made to evaporate under 
reduced pressure of an acetonitrile after that, and the film of a copolymer was heated for 30 
minutes at 70 degrees C, and the bridge was made to construct Next, he is Soxhlet (Soxhlet) about 
the swollen film. It used and washed and about 8% of mass deficiency corresponding to the chain 
non-constructing a bridge was confirmed further. It washed at low temperature and the chain 
non-constructing a bridge was fully removed. The amount of the fusibility object determined about 
the copolymer is a radical R1. Although usually observed with the similar copolymer which includes 
an allyl group nature double bond instead, it is clearly fewer than an amount. 

[0045] Differential calorimetry DSC of the copolymer non-constructing a bridge Station STA 409 
currently sold by NETSUCHI (NETZCH) in the analysis to depend It carried out by setting. As for 
the result, the rate of an endoergic melting peak, the glass transition temperature Tg of -63 degree 
C, and about 30% of degree of crystallinity was accepted in 2 degrees C [ 37 ] and 49 degrees C 
after the first washing. These results do not have the completely statistical presentation of a 
copolymer. It was shown that the polyoxyethylene of the long array about 3,000 - 4,000 g / mol is 
included. The 2nd scan after dissolving and stiffening a sample showed the 41 -degree C melting 
peak. The non-washing film after bridge formation had the large melting peak, and had the ratio of 
about 20% of degree of crystallinity, and -59-degree C Tg. 

[0046] 200 micrometers Drawing trial which followed the test piece which has thickness The 
elongation to 930% of fracture is shown. A comparison has a glycidyl methacrylate unit functional 
group in locations alpha and omega. Network structure acquired by the radical polymerization of Pori 
(oxyethylene) which has the mass of 2,000 It has the elongation to the fracture which does not 
exceed 370%. 

[0047] It is salt (CF3 S02) 2 N-Li+ to the washing film which obtained the polymer electrolyte as 
mentioned above. It prepared by making it join together. The salt made the film swell in the salt 



concentrated solution in an acetonitrile, and was combined with the film by evaporating a solvent. 
The membranous weight difference determined the amount of the salt combined with the film, salt 
concentration — a ratio — the ratio of the concentration of a solvation unit to O/Li, i.e., salt 
concentration, — giving — ****. Measurement was performed at 25-80 degrees C about four sorts 
of constituents. A result is shown in the following table 1. 
[0048] 
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The sample which shows the conductivity highest at a room temperature is a sample number 3. 
Sample numbers 2 and 4 show the conductivity highest at still higher temperature. 
[0049] The copolymer of example 2 ethylene oxide, methyl glycidyl ether, and glycidyl methacrylate 
was prepared. 

[0050] 8g Ethylene oxide and 2g methyl glycidyl ether — and — 0.4g glycidyl methacrylate — 
respectively — 84.5% and 13% — and — At 2.5% of a rate [ a mol of ], it added to the 300ml reactor. 

[0051] The initiator mixture containing 20ml toluene, tributyl aluminum of 2.6 ml, the 2ml ether, and a 
0.13ml 2,4— pentanedione was prepared in the glove compartment of a room temperature, and it 
added to the reactor after that. Subsequently, the approach of an example 1 was repeated except 
having continued the reaction for 48 hours. 

[0052] the obtained copolymer — 93-mol % of ethylene oxide, and 6.4-mol % methyl glycidyl ether — 
and — 0.6-mol % of glycidyl methacrylate was included. 

[0053] DSC The result of analysis showed existence of the phase which has the 
degree-of-crystallinity ratio of X= 0.32 fused at 51 degrees C. an amorphous phase — almost — It 
has -60-degree C Tg. 

[0054] A copolymer is salt [CH2 =C(CH3)-CO-C(S02~CF3)2]-Li+ of various amounts. And the 
bridge was constructed over the bottom of existence of benzoyl peroxide, a ratio — the still higher 
conductivity of 10-4 S/cm was accepted at 10-5 S/cm and 65 degrees C by 35 degrees C 0/Li=14. 

[0055] The 1.04ml solution containing toluene of 380ml of examples, and one mol [/I. ] 
triethylaluminum, the ether of 0.8 ml, and 0.052ml The initiator mixture containing a 
2,4-pentanedione is prepared in a glove compartment, and it is 0.3 after that. It added to the reactor 
of a liter and heated at 50 degrees C. subsequently, 9.2 g It has ethylene oxide and substituent R4 
=-CF2-CF2-S02 F. 1.9g an oxirane — and — 0.4g Glycidyl methacrylate was added to the reactor 
by the screen at a rate of 94.8%, 3.94%, and 1.26% of mole ratio, respectively. Next, the reaction 
mixture was heated at 60 degrees C, and it maintained to the temperature for 72 hours, the 

obtained copolymer said three sorts of monomers — respectively — the following mol rate:95.9% 

and 2.9% — and — It contained at 1.2%. 

[0056] The obtained copolymer is arranged in the solution of an acetonitrile next, and it is lithium 
(CH3) 3-Si-0-Li+ The stoichiometric quantities of a trimethyl SHIRANO rate, i.e., 0.61 g, It 
processed. This salt is a substituent R4 by reaction:(CH3)3-Si-0-Li++-CF2-CF2-S02 
F->-CF2-CF2-S03-Li++(CH3)3-Si-F which is a degree. It reacts quantitatively with a fluoride 
functional group. 

[0057] A fluoro trimethyl silane is boiled at 17 degrees C, and is removed simply. 
[0058] It reacted in toluene by the two-step approach, and the salt of a lithium was obtained as 
insoluble matter. Thus, the obtained copolymer is a salt functional group (salt functin) combined with 
a rnacromolecule chain. It has. 

[0059] The big membrane surface was prepared and cut by the same approach as an example 1, and 



many samples were created. 

[0060] conductivity was measured about the sample of the film of an example 3 processed to 
example 4 versatility. 

[0061] a) In a room temperature, the sample ion conductivity obtained in the example 3 reaches 
10-5 S/cm at 10-6 S/cm and 60 degrees C, and reaches 10-4 S/cm at 95 degrees C. Thermal 
analysis shows the ratio of about 40% of degree of crystallinity which has the melting point of 42 
degrees C. 

[0062] b) the film of an example 3 — 2 (CF3 S02) N~Li+ in an acetonitrile diluted solution — 
processing — said a small amount of salt — a ratio — O/Li=100 It was made to correspond and 
fixed. The serious increment in the conductivity (it is 10-4 S/cm at about 60 degrees C) in which 
cation nature remains intrinsically by this processing takes place. 

[0063] c) The film of an example 3 was made to swell by adding 20% of the weight of an acetonitrile. 
Conductivity reaches a 3x10-4 S/cm pan at 25 degrees C, and reaches 10-3 S/cm at 55 degrees C. 

[0064] This radical may affect the long life of a lithium cell including the functional group (vulnerable 
function) which the methacrylate radical of the copolymer of example 5 example 3 is easy to be 
attacked under existence of alkali metal like a metal lithium. As a result, it is salt (CF3 S02) 2 
N-LH\ The electrochemical stability in 80 degrees C of the sample prepared by making it combine 
with the bridge formation copolymer (ratio 0/Li= 14) of an example 3 was examined by using cyclic 
voltammetry on platinum and the microelectrode of nickel. An alloy and an intermetallic compound 
are formed between a lithium and platinum, and the BORUTAN gram obtained about the 
microelectrode of platinum is Li/Li+. The oxidation stability to receiving +4 volts is shown. 
[0065] A lithium accumulates and the research on the microelectrode of nickel is a return sweep 
under oxidation (ruturn sweep) after that. It is shown that it remelts to inside. A small amount of 
ester functional group with which the bottom of these conditions was provided by methacrylate did 
not embellish the electrochemical stability of a polymer electrolyte. 

[0066] The copolymer of example 6 ethylene oxide, methyl glycidyl ether, and methyl methacrylate 
was prepared. 

[0067] 319.2g ethylene oxide and 78.3g methyl glycidyl ether — and — 2.1 g glycidyl methacrylate — 
respectively — 88.9% and 10.9% — and — At 0.2% of a mol rate, it added to the 81. reactor. 
[0068] the inside of 21. toluene and toluene — diethylether of 54ml of the triethylaluminum of 25% 
(1.9M) of concentration, and 100 ml, and 0.9 g The initiator mixture containing water and a 5.0g 
acetylacetone was prepared under the inert atmosphere of a room temperature, and it added to the 
reactor after that. The polymerization was performed for 20 hours. 

[0069] 50 micrometers It created using the benzoyl peroxide of 2% of rate, salt (CF3 S02) 2 NLi of 
the O/Li ratio of the copolymer which was able to obtain the film of thickness, and 30/1, and a 
polymer. The bridge was constructed by heating this polymer at 80 degrees C for 6 hours. 
Subsequently, the measured conductivity is 3x10-4 S/cm at 60 degrees C. The value of this 
conductivity is almost equal to the conductivity measured under the same condition using the 
copolymer which consists only of the ethylene oxide and methyl glycidyl ether of the same rate, 
although the mechanical characteristic at the time of constructing a bridge by methacrylate 
increased (less than 10%). 

[0070] The translucency test about this bridge formation film is the semi-sphere mold chip model 
101-119 of Mitutoyo (Mitutoyo). Micrometer model which it had 543-180 performed. 20MPa(s) 
Pressures are 8MPa(s) about the sample containing two-mol % bridge formation ally! glycidyl ether 
by making it react using 2% of the weight of benzoyl peroxide. It observed that it was required to 
acquire the permeability acquired by the pressure, and the same permeability. 
[0071] a clothes moth — a period of treatment -651 (registration number) — using — polymer 
permuting benzoyl peroxide at 0.1% of the weight of a rate — a room temperature — this copolymer 
— a bridge can be constructed — ; bridge formation — 40-50 microwatt/cm2 It carried out using 
the output by being exposed to ultraviolet-rays light with a wavelength of 254nm for 20 seconds. 
The mechanical resistance and its electric conduction property of this sample hardly differ from 
what is obtained by the approach of other bridge formation. 



[0072] The copolymer of example 7 example 1 was prepared with the gestalt of a film with a 
thickness of 30 microns which contains salt (CF3 S02) 2 NLi by 30/1 of O/Li ratios. This film is 
1cm2 with which it equipped on 22-micron a lithium negative electrode and nickel. It arranges to the 
generating in a plane containing the compound positive electrode based on the vanadium oxide which 
has the capacity of 6C of hits, moreover — from the additive of conductivity [ positive electrode ], 
the Shawinigan black (Shawinigan black) of about 5% of the weight of a rate and 93-mol % of 
ethylene oxide, and seven-mol % methyl glycidyl ether — becoming — further — the polymer 
electrolyte which carried out the load also of the 2 (CF3 S02) NLi salt by 30/1 of O/Li ratios is 
included. It assembles by pressurizing the bottom of reduced pressure of an electrochemical cell at 
85 degrees C. the activity front face — 3.86cm2 it is . this cell — 60 degrees C — C/8 less than 
10% of loss observed after there being no substantial loss by having used it, namely, processing the 
deep discharge / charge cycle of many numbers in the first 10 cycles from 100 times the case 
where carry out periodic duty at a discharge rate (it discharged for 8 hours), and it charges by C/12 
further — nothing — it can obtain . This behavior is the same as that of what is observed with the 
electrolyte which does not contain the cross-linking functional group of the class of allyl glycidyl 
ether considered to suit. Therefore, when using the copolymer electrolyte which prepared the 
functional group of a glycidyl methacrylate mold of a low utilization factor by this invention after 
constructing a bridge according to this example, a lithium generating machine can be made to suit 
electrochemically. 



[Translation done.] 



